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(54) POLYPROPYLENE-BASED RESIN COMPOSITION 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a 
polypropylene-based resin composition excellent in both 
rigidity and impact resistance, esp. excellent in 
injection moldability, and capable of giving injection 
molded products hard to be noticeable in flow mark and 
good in appearance, and to obtain an injection molded 
product by injection molding of this resin composition. 

SOLUTION: This propylene-based resin composition 



comprises (A) 40-90wt.% of a propylene-based polymer 
composed of (1) 99-60wt.% of 64**C decane insolubles 
0.8-5.0dUg in limiting viscosity [r|] and (2) 1-40wt.% of 
64°C decane solubles 2.0-20dL/g in [r|] containing 
5-29mol% of ethylene-derived unit and (B) 10-35\Art.% of 
(B-1) an ethylene-based copolymer 1.5-3.0dL/g in [n] 
and/or (B-2) a styrene-based block copolymer 
0.01-10g/10min in melt flow rate, and, according as 
necessary, (C) an inorganic filler and/or (D) a 
nucleating agent. 

COPYRIGHT: (C)1997,JPO 



mB^m^n^ (jp) 



02) tSt ^ i|# 11= ^ « (A) 



i|#W^9- 227735 

(43)^11 B ¥^9^(1997)9^2 3 



(51) Intel." 
CO 8L 
B2 9C 
CO 8K 
CO 8L 



23/10 
45/00 
3/00 
23/04 
53/00 



LCN 

KDY 
LCD 
LLY 



F I 

CO 8L 
B2 9C 
CO 8K 
CO 8L 



23/10 
45/00 
3/00 
23/04 
53/00 



LCN 

KDY 
LCD 
LLY 



*w« w^«<7>iac5 OL (^26H) mmM\zm< 



(2i)me## 


4$S¥8-344078 


(71)ffllSA 


000005887 














(22) mis B 


8 ^(1996)12^243 




^«=ff^BaKSj5»IIHTS 2# 








(72)56W# 


SI ^ — 






!|$M¥7 - 335489 




llJO»3^HSI5iftl*liinn/t:ATB 1 




(32)ffi%B 


SP? (1995)12^220 










B* (JP) 




^ i)f € 13 




























(72)f8W* 


Ifit A »J M 










iUn»^mm:Wfa*.t:TS i 


















(74) A 







(54) dtU:/nt;i/>«fiJi»»j««r 



(57) [^^] 

[^m^Sl (A) (1) [r/] ;550. 8-5. Odl/gT- 
fc^ 6 4°C7^;^>'^^J5g:a^ ; 9 g-^e OfiS%i:. (2) 
[7?] ;5S2. 0 — 2 Odl/g-efe<9. ^^S;^^^ 

^;4 0 — 9 0aa%. (B) (B-1) [ 7? ] 1 . 5 — 
(B-2) h :7n — h;S>5 0. 0 1 ~ 1 0 g/lO:a'T- 
:}5J:l>^i^^^f::;^;;DT (c) mm^mU^XV^y'Mt^i^ 



1 

im^^i] (A) (1) mm-tm (i 3 5^7=^;^y >^ 

4^) [77] p^^o. 8 — 5. Odl/gr*fc^ 6 4^:7=':^ 
m^'^ ; 9 9-60 fifl% t . (2) UPMfiS (135^ 

y ^4^) [ 77 ] 2 . 0 — 2 0 dl/ g 19 . 
U'>';i^b^^^t^5Wi^ 5 — 2 9^/^%(7:)ffl:^Wi~^. 

6 4 °C-7=';^ >^ Rj^^^^ ; 1 — 4 Ofi4%t;0^^)/c^67"n 
^"Ul^^M-ai^ ; 4 0 — 9 OSa%. 

(B) (B-1) m]^mm (1 3 5^7=^;^y [t?] 

4yhfi(B-2) h:7n — I/— h;5S0. O 1 — 1 0 g/1 

(C) ^m^**}-; 0-'2 5fia%. ^XXJ 

(D) ; 0-1 omm^yo^^b^^^^ t^^mtir^ 
^w^t^^ ft 2 mfig?f^p°po 

[0001] 

[0002] 

[0 0 0 3] ^y:7^ 

. :7^t:2 t^U^/^S-^ff (EPR) /.C if ^SB^ 

T^/^^, ^^^^c^-^A^^^cogd-g^tiiJ: t9fJg:Ti-5pei'Jtt^lS5 
[0 0 0 4] irr6T% ;i(7)c]: ^jfe^y t'l/V'*?^ 



(2) it$M^9 - 2 2 7 7 3 5 

2 

Wit^':i^^o:>x^<Dmffummt^^y\^x\^t, 0 t\^^^f^m 
xinrnttm^thx-^^ . m^^^m^^-^o. ^^-^ 

+^^^3S«Sr^-t-^^?i^Kp°p^^#5fc:i^{-ii. «ffi-H 
[0 0 0 5] 

20 5r i:^g6^}<> L.TV^5, 
[0 0 0 6] 

(A) (1) mmmm. d 3 5°c7=';^y [7?] ^5 

0. 8 — 5. 0dl/g-efc6 6 A^'OT^tfl^^W-}^'-^ ; 9 9 

-6om»%i:. (2) mm^^m (1 3 5°CT=^;^y ^4^) 

[rj] ^^2. 0 — 2 Odl/gr*fe«9. V^/i^ b^g/i^ 

n^Wi^5 — 2 g-^e/t-o/o^T^ft-a^i"^, 6 4^-7=";^^^ 
^^fig^; 1-4 omfi%i:;^)^e^c?^>^n t'l-^/^fi'g' 
30 ^ ; 4 0 — 9 Ofia%. 

(B) (B-1) mm^m n 3 5'ct^:^'j>'^) [t?] 

1. 5-3. odiX gx^^^^ui^^^m^i^:i3^xj^y 

^fct^(B-2) ;^/l^h:7n — h^^O. 0 1 — 10 g/l 
0^i'T-fo^>^^l-'>-^:/n -/>J^^fi'g^^ ; 10 — 3 5fi 

(c) mm^mu; o-2 5fi»%. 

(D) mm ; 0-1 osa%^^^^^6r lt 

[0 0 0 7] *^§gt^>PF.5ttttl^?l^p"p(i. JiiS(Di:5^^ 

[0 0 0 8] 

m^Kf^^m^. ^m(D e 4 °CT^:^ >^1^f^^t e 4 °C'7=^;tr 
>''^^^5^^i:€rW-r^y^n t'-U'^/mfi'g^ft; (A) i:. 

fi-g^ft: (B) i^>^tci^;;CTM^?EttW (c) *3J:i>^ 

/^^hf^ (D) mmtf)^hMm.^fh^o 
[0 0 0 9] :^mmx\'t. y^'j'^^^y^^x-'iy^mmmf^m 

50 Sr?i^^t-5(c^Lr. TISt:i7jx-rJ: 5^^6 4°C-7=';^v^ 



(3) 



- 2 2 7 7 3 5 



v^fi^^ (A) ^ffiv^5r t Sr^t^mi: LTV^^o 

T. lltS (^^^^) *5J:t/«K (^^^^» ^-tti.-? 
4't:7=^;^>^:^?g^$i'4BJ:U^6 4 W;^^-pT:^)5)c^ic:ov^ 
[0 0 10] (1) 6 4 "C^';^ 

:7^u t^i/^^^m-^^ (A) C0 6 4"C7=^;^7^:^^fig^f^. 

(1 3 5^^':^y :^4^) [77] ^50. 8-5. 0 
dl/ g.$f^L<t^ 0.8-3.0 dl/ g , J: f^) $f ^ L < 
t^O. 8 — 2. 5dl/gT*fc^o 



10 



* [0 0 11] '^ti:z(D6 4''Cy'^:^>yfmi^j^(D»m^y' 

lUtiJg^ [Ms] <7)im^ 0.970 — 0.995 T*fe K) . 
TfB^C (2) J:'9*i^>^n^^ff«aUttJg^ [M3] 
(DiU^^O. 0020 — 0.005 o-efo^:^^;65M^L 

[0 0 12] ::i(Dm'm^y'^>^^^i^<^^i^Mwmm 

3:£f*miJttfitl [Ms] ''c-nmr:^-<^ h/i-{z 

:fo ti* ^ P mmrm^ Pmrmr^ Pmrrr^ Prmrr^ Prmmr^ Prr 
rr, Pw, Say. Sad\ T 8 ' 6 ' (D^AU^I^^^^ 

bTIB^ (2) \-^^Mi^hn^o 

[0013] 

mi] 



[M5 ] = 



[Pmnmia] 



[Pw] -2 ( [Say] + ISaSn ) +3[T5*5*] 



•d) 



[0014] (^t^i. 

[Pmnunm] : t° 5 W4iS^ br-f V ^ :^ 

^ :y ^ SS-g^ LfcmiLli^^n 5^3 ^{4 g 7« ^/l-StClS 

[Pw] : V^n t*'l/:/W4c^P^^/l-S{-**-r^e5iR 

[Say] : ^m^(^2m^mx-^ox^ m2mmm-^^ 
y m^h^x ofi:2 mm.m^^^'t ^wcm^^^x 

[Sa6^] :'^m.^<D2WLmMX^^X. %%2mmM ^30 



2?^^^f^fi5l5i~6P^iR3^ftT-fc "9 . 
[T6^6^] : ^mi^C03^^^T-^boT. ^3^^ 

r-^b^o ) 

[0 0 1 5 1 
[^2] 



(4) #B|5F9- 2 2 7 7 3 5 

5 6 

[ Pmirm] t [ Pinnarlt[ Pfflrrr]+ [ PrarrJ+l P riimrl+ [ P rrrr] 

[Ms 1 = • "(Z) 

[Pw] -2( [Sar] + [Sad*] )+3 [T«*5*] 

[Pw]. [Sar], [Safi*], (T5*fi*] liiiEsCCl) tK® 
l?mia] ::;^Dtri/>*(St4-'rSUfct§K> -| "1 

[Pmrnr] : "/a ei/>*tfe«- -I -CSUfctttc, 1 H ~^ 

f- ir e * t S KiRSET* D . 
[Pmrrr] : r/a tf u TSUfct^j::, ~1 

[Prorr] : :/nt:u>*tt* -I -^^Ufct^ic, "] -| 

T^$n««jS*#-r5 :/n K u 5 »«+©» 3 © 

[Prmnr] : tTl/ >mffi* -C^Ufct^JC, H ~l 

•vmstiiwtitt?>fv hru>»tt5 isffit©® s»ttB© 

[Prrrr] : :/d fcTl/^mttt tJSUfctgC, -| "1 

[0 0 16] ±B2C5J; 9?'<C'}^y 7°ne°v->' (»ffi|-->^^ fctx-tfTIEsS; (a) cDXol^m-t 

[Ms] *3J;0« [MJ (;iOV^T*fls:6«j{c|Ji5q-r [0 0 17] 

Me' Me' Me» Me* Me' Me' 
I I I I I I 

- -(C-C)-(C-C)-(C-C)-(C-C)-(C-C)-(C-C)-(C-C)- - ••■ (A) 

Me^ 

Me 

t/d fl/ (CHj-CH) _l tBSIBt. _J _J (meso) 

-J -1 (racemic) — ' — ' — ' — ' 

I m in m m 

[0 0 18] T'^^tv?>7°nt'U>^{45iim4>(^3^ ft*-t5BSi|X3SS«rPwt-r5 _hgE^ (A) 

-NMR;^^:^' h/K^tSttSKllXSS^SrPmiranmi: L, 7° w t fiOJt. -t^iiohTUA ( 1 A) /i^^,** fpix^fillc: 

□ t°l/i^m<44'c^^;^^/l'K (Me\ Me\ Me' - ) (C 50 J; "5 5 r i ;5S-et S„ 



(5) 
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[0 0 19] 

[ PntmiiKn] 



rpwi 



•(lA) 



[0 0 2 0] ^fc. if^^)':fxi\f\y^^t^'^viyf\y-^m^'^J^ 

W Me^ Me' Me^ Me= Me"^ Me^ Me** 

I I I I I III 
-(C-C)-(C-C)-(C-C)-(C-C)-(C-CO-(C^-C^)-(C^-C*')-(C-C)-(^^^^ 

\ t 



*TBS^ (B-1) ^fcf^ (B-2) (DX.o\^mrt^}l'h^^^ 
/c?*3^ (B-1) (i. b^w^-^^iig^cptc: ifgco 
m^l/^/^ft^^a^^^n^^^-^^^L. ^ (B-2) f^. >^ 

5 ^ 1/ >^ ^{tlt: ig ® ;5 5 ^ * n ^ » ^ L T V ^ 5 o 
[0 0 2 1] 

[^1:2] 



(B-1) 



Me' Me' 



Me^ Me^ Me' Me^ Me' Me' 

I I I I I III 
-CC-C)-(C-C)-(C-C)-(C-C)-(C-CO-(C^-C)-(C-C)„-(C-C'^)-(C'^-CO-CC^^^ 

t t 

SaS' SacT 
(n«. OttcltlE<Dnn:> (B-2) 

[0 0 2 2] :i(DJ:^fj:m^. y'x2]:i''ui^miL5mm.'P 

(^3 Wi@<^7«^/l-S:i^^07«^/I^S (-tlS^ (B- 
1) , (B-2) T*fi. Me\ Me\ Me'^XXJMe') 

[0 0 2 3] :7^ni t°u^^^fi'^fls(;o»J!i-^:7'c$^ 

>^^^^^i^^'^^ (B-1) x-fj^^th^^v^^m^ia-^. ^ 

smmm (C-) ^s^'^LTv^6 2^^^ (co t^^^^R so 

-r^^^C-NMR:^-<^^ (Sa 

^l^^W5:4^c^)2^^^j^^ (CO ^*g^LTV^-5 2a^ 
m (CO {-S^-r^PiitR^S* (Say) ^>^V^rrtL 

[0 0 2 4] ^ffi4'(?5 2a^^-efeor. 

2m^m (c^^fct^co ;o^?>fttiat/^2f@o^3^;^^ 

(c-^^ctic") ffi:^- (c 

"ifctico ^^^ym:i^^x^:^^2mmm\^i^Mir^m 

ifRmm (Say) ^2{^L;^ct)C0^Pw;^^e>?l< r it- 40 
f^(D?^=^/um (Me\ Me% Me':id XXiMe') IC^MiT 

[ PimiqidI 



^ [0 0 2 5] y^n i:'U'>^^fi'g^ft:c7)»Jii^^^:/ 

^m^'^:^^^ (B-2) T-7j^$n^<i:5^^^^f'^. 2fii^ 

mxh<^x. :fr^^'ui^m{iL^<D3m^m (co <ts£ 

'&LTV^5 2^J^^ (CO iC^^-r^^'C-NMR;^ 

hyK;i:Jott^S2:iR5fift (S a 6 +) , 
U:/W44^(7)2S^^^T-feoT. 2]^±<D=c^U^^mitL 

mm^co2m^m (co <^rS£'g'LTv^^2^^^^^ 

(CO {^**-t~^®ilR3S^ (Sa60 ^ffll/^Tm^ 

[0 0 2 6] -r^^^-h. ^m'p<D 2mmmxhox ^ m 
2m^m {c*^t-itc') •^^hmt^y&^^2m<D3m^m 
(Doh. -ir (c-^fcfico r^am:^i>v. mjj (c 

^^^2m^mi>^}^M'r^^Am^& (sa6+) ^2ftb 

[0 0 2 7] bfc^^oT. _hfSxt (B-1) . (B-2) 
AtflsSIUttf^. THE^ (IB) :^^hMi^hrL^im^^y) 

fm-t^b^it^'^x^^, 

[0 0 2 8] 
[^4] 



[Pw] -2 ( [Sar] + [Saff*] ) 



(IB) 



[0 0 2 9] ^ibt^i. y^c^ t*i-'>'^fi'g^*(^»M^v^^ *rir;^^-et^c 

>^^^J*^7D5^:^(^^^^U'>'^{4^^^. ;^^o, [0 0 3 0] 

m^Mf&^i^. fctz^itrm^ (c) t^j:5f-«-r*5o 



Me* Me^ Me' Me^ Me' 
I I I I I 
- (C-C) - (C-C) - CC-C) - (C-C) - (C-C - 



(6) 



Me*" 



Me' 



10 

Me' 

I 



4#^¥9 - 2 2 7 7 3 5 



Me' 



(C-C) - (C-C) - (C-C) - (C-C) - (C-C) - (C-C) - 
t t t t 
Sar S a r 

(C) 



[0031] ^<^M^. ±12 (IB) ^^^(D^ 

[0 0 3 2] ^:LX^oL^u:ymiLmm^\^^'^t\^^y"^ 

1/ ^ & 4* 3 ^ ^ ^ { C i -r ^ ^ ' C - N M R ^ 

v^2m(03m^m ic\ O (o^h. (cO 

6{iL^f:Litdi\L^^mnrciiLmi^h^x ^tf:3mmm 20 

(CO l^J^^-t^mmm ^3m\^f:i 

[0 0 3 3] L/c/55oT. ^ri}:ru:^^m'^t^(Dmm^ 

'^^:y^mfi^^<7)^Li^mWim^. ±ie^ (1) izX^T^ 

X%^o ^c^*5^ (lA) ^:$dXZf (IB) (1) ^ 

tm^^^'h<^Xl^:^j:<. (1) ^<D!I^W^^^—:^ti^Lm 

vi}::u>^mitLSi^(Dmfi^mitLmm^x<>xi^. ±be(^m 
[0 0 3 4] '^r:i^i^mm^mm cm,] ^^j^^Jiiib 

^ (2) [Pmmrm] , [Pmrmr] , [Pmrrr] ^ 

[Prmrr] , [Prmmr] , [Prrrr] It.. :7"c2t°Uv:^ 

/i^Sc?5 5^>^ 3{@;05|s5— ;^r^, 2fi;55S^::&rpj4:fp]V>/c 
mm (i^T ^MMm] iri/^^r ir^5fc5) 

(-Y) 



m 




m m 



[0 0 3 5] *^0^TfflV^^n6:7'cI }:l^Ul^^m'^i^<D 

Mm^y'^^'^^f^'Ait^ ±is^ (1) i^J:«9*j^bn 
^yLt^mnmmm lms] cofe^^o. 970-0.995 

c7>®fflt^fe'9. mm^:^'^ :y^M^^(D±m^ (2) d 
J:«9*i':)e>tb5 5:E«^MIiJl4Ml [m,] (;:)fe;^^o. 002 

0- ^-0. 0 0 5 0(^^ll{:::fc^f::i^. <^is?^T5v^y Vif ' 
m (a-7^^/i-j^m;0>I^-^rfp](;if^v^Tv^5:7^n t°u>- 

<tiO. 0023 — 0.0045. J:<9 if* L < 0 . 0 
0 2 5 — 0. 0 0 4 0-efc^o 

[0 0 3 6] t^'U^'^fi^frt^, Ni^^IfJti 

[M3] (Dim^A^^^^^:^:^^;^ ymmfj^i^\ 
^{^mwmmm im,i (Dmr-mi^xi^^<. ^n^mm 

[0 0 3 7] :rc^x.t^TfS{^7j^-rJ:5^^«it (^) 

1- ^t^itm-r^t. M^mi^^^-r^mm: (-y) 

#L■rv^5o (fc;^cLTISl»it (>r) . ISit (1^) It. 
[0 0 3 8] 

[{b4] 



m 



m 



•m 



M3 m& 



m — m 



m • 



' m 



[0 0 3 9] ±fa«i^ i^) -e«$tb5 7Ky t:°i/>' 



50 



[Ms] <7:)»iO. 9 8 5T-fct9. «ag (-<) 
TKy P^ue°i^>-:^^J:t/^it (n) T^S^ tu^ 4f y 

u>'c^3:£fls:^aijttfgt^ [Ms] (Dimt. m^mi^^^mx 
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UVWit^. ¥1^54 9 7 WST-fe'P. M3 

-5o -r^^i:>-b. 3:L^«iijt*it^ [Ms] (Dimm^x:k 

r (racemo) -^73^ ^ tt^ltitCOfiJ-g^^^^® J^JT/h ^ < 
/c^^i^'C?. r (racemo) Ttj^ ^ tb^lf ig;^^^^^ bT#^ 

-f -S/I^y t^u:/ (M3ffi3g^^-r^^y:7^n 10 
t^. r (racemo) 'Xl^^^tb^mm^^^^^Wcl.X^^^ 

1 0 0 4 0 1 ±fE(^ J: 5 ^^^{^mm^mmm [M5] *5 

^^^^:^:7^/ix<5'- (G2) xmrni^t^^^. Mykm^t^ 20 

^-if^^O.Sml ^M^. F^^l Omm<7)NMR^^ — 
yl^mAl.. 0*S^MGX- 5 0 OSNMRSiJ^aSe 

1 0 , 0 0 0 lHli^±T-fc^o 
[0 0 4 1] b-U^-^S-g-f*: (A) (7) 6 4 >- 

ii^8 Ofifto/ol^JlJ::. $f*b< lis 5fiS%JeX_b. J: ^9 
fiF^L< ti9 OmS%JL^±. ^ f:>{;i*f^ b< ti9 3fiS 
%J&C±. ^#t:i$f^ L< ti9 4fifi%I^±coftr-'g-WLr 
V^5o 30 

[0 0 4 21 /^*3:i(^»»^:^^:/^^JES^J'ti. ±IS6 
4 X:r^:^ ly^Mfi^i^ 1 . 5 g ^ 6 Bfr^^i^i--^ >^-C V 

^>^\z.h'^mtiEmLxwm^ti^i,(Dxh^o 

[0 0 4 3] ^^P^rni. mm^-:^^ i^^mfi^i^(D^^^ 

ti. ^JN-^ 1 8 0''C(Dl]mfiZ^mKXm^ l mmc^^^ 
S^miS (t*) tSc^— — RU3 0 0 
5o (W;^5 0kV, 2 5 0mA) o ^^(Dm^M'&Wit 

[0 0 4 4] *%§^-Cii. ±I2^^)J:5^c^P^^t:°u^-^m 
-g^f*: (A) CD6 4^y=^>i;>^^^^^ti, ±fEcoj:5^^1# 

orv^Tt.J:V\ {^(D::tU^^:ymtL^Xli. 50 



WP?l¥9-2 2 7 7 3 5 

12 

^1/:^. i-:/x:/. i-^>'7^>'. i--^^ir>'. 
l-::^-::^y^V. l-rir>^. l-KT^'ir:/. 1— 

[0 0 4 5] ^yhrcoe 4t:7=^;^v^^RSc^Sr?i^^-r'5 
/Ky t^wv'^^i'ti, t x.«3-;^^/wi->^'7">^. 
3, 3-v?;^^/Wl- -fy-^y^ 3-^ ^/Wl- --^>'y">-, 3-p« 
^ar-fe:^/, 3, 5, 5- h y 7*^/1— 1- ^^ir^/. e^' 

T^>J:<. :i(^<i:5=^=^i^ffi®^«s:^/>Sf-^x.tf ippm 
-3fifi%gS^Z)l:T-g'^-CV^6^. I^^Bitmmr^:^^ 

[0 0 4 6] (2) 6 4^7=^:^>-pr^J^^ 

^^czeuv^^fi-g^f^ (A) C0 6 4^7=';^:/pl^^^ti. 

mm^m (1 3 5°cr^:^v>^) c??] 2.0-2 

0 dl/ g . $f * L<ti2.5-10 dl/g. X "9 $T * L < 
ti 2 . 5 - 8 . O dl/g. L<ti2.9 — 7.0 dl/g 

-e&<9. ^^U'>^^^^2e^.tl.5W4^5'-2 9^/l-%. 
L< ti 1 0 — 2 5^/l-%Ofl:^*LTV^§o 

[0 0 4 7] e 4''C'f':^>''^M)$.^i^. v^nt'i/^-mfi 

(A) cr)=fi^^^T*fooi:. a^:7^n t:^U>- • 

fenti\ itflBe 4^7=^^;tf^/^^^$J^T;T^LfcJ: 5 ^^ft!l(^ 
;^ u :7 ^ $ ^ {ca^^ y v-^;?*^ 

[0 0 4 8] (A) y^n b°l^>^ma-^^ 

%. $f*U< 1^9 7-7 Ofia:%, $^{:i$f*b<ii9 
5-8 0SS%(^»T% (2) 6 4^'7=';^Vnr^^^^ 1 
— 4 omfi%. b< 1* 3-3 ofi»%. 
l.< fi5 — 2 0Sl:%(?:)fi"T?^WLrv^5o 
[0 0 4 9] (A) ti, JifEcO 

J: 9};ini^i/>^^fi^5 — 2 9^/^%tV^5/>ST*^t? 
:=f^Aj5Sc^ (6 4^y=';^7Vnr^fig^) SrWL.TV>5ri^ 
l^m^ LT^/^5o t^U^-^fi-g^ft: (A) 
n — I/— h (MFR;ASTM D 1 2 3 8, 2 3 0 
°C. 2, 1 6kg?^fiT) l^. 3 0 — 3 0 0 g/lO^T-fc 
-5^ ^ 4 O - 2 0 0 g /l0^l?fe^ r ^ 

[0 0 5 0] t^U^-^g-g^f*: (A) i^^ ±^(0^0 
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-Cfi. ±BB 6 4 °C7=;^ >':^^^^ i: 6 4 ;^ 

Mig $ ^fc y >^ 1/ ^^c^^H^ti h° u 
^fi^f^(A-l) t^uv- ■ ac^w>^itg^^f^^- 

uv^fi^fls (A) i^LCO^^A (B) . (c) . 

(D) tth\^^v:f^^''^>^^mmmf^^^mm'r^ 

i/^LI^Bm::^n b^i-vmS-a^ff (A-2) ^^^^w-^/K^t 

1~ 5 fu ^ ^ tt r t J: 1/ \ 
[0 0 5 1 ] ^/cS^t:::i:'9 JifS6 4^7^';^7v:f:^^$^ 
^ 6 4^y=~;^>'pl^^^i:^?l5^brv^c2 b^u^^^fi-g- 
fl^ (A) (/c^x.tf:7^n t'i/>'^>^^tn.^^^fi'g>fls:) ^ 

(A-2) ^:^JDX-T:7^n t^l/^-^fi-^fjIs: (a) ^#^r^^> 
-C^^c ±IEOOJ: p/^y^n t°l/>^^:;^^n 

[0 0 5 2] ±ISc7)J: 5^^*f4^^rSfc-r:^ 

n t-ix^/^fi-g^^ (A) ^#-5^ _hfS:r 

y-v-^ LTco^$Hm:7^n t''uv^fi'g'fl^(A-l) . {SIS 
Hm^ev^L^«m^^t°lx^^li'^fl^(A-2) 

[0 0 5 3] JhBBt^J: 5^^:^^^ t^i/^/^fi-g^ft: (a) ^ 

i-'^^^fi^ft: (A) ;05:/W'VKi^J: t^l^M^tt^l^tc 
fi. l£Bm::^i=' t°W'>^^fi^ft:(A-l) , ^S^^ptt/^V^L 

[0 0 5 4] r(?>;^U:7^ >^S^ffl^i^}i. [I a] 
[11] W1^^Jl«j^j5g^^ (b) i:. [Ill] TBE^ (ii 

i) i^Tj^^n^^^m^t:^^^ (c) '^rzi^mm<Dm^^ 
(d) t-^^hmfi^^n^o 

R\S i (OR") . - „ (iii) 
(^^^ nt^l. 2*fcti3-efct5. n:^^l(Dt^. R 

2 fcl^ 3 m(0^j[:7km^Xh "9 . n 2 * fcl^ 
S(Dt^. RW^^/^< ^ >t) 1 0^^ 2^S^feti3^^00;^ 
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J:<. R''t^K^^l~4co^fb7K^ST-fcor. 4- 
n^S2*;^cti3T*fc^i:#. R^f^l^—T'fco T 

orv^rt>J:v\ ) 

[0 0 5 5] ±|2(7)J:5^^@ft:<^^^V^i^fiSc^^ (a) 

r-^^o (a) (7)p«^cfflv^bi^ 

[0 0 5 6] Ti(OR) ,X4-, 
"9. gti0^g^4T-fo^o ) 

r(7)J:5^.e^^ WL-^i^i: LT. Tic 

I4. TiBr4s Ti I 4 /^if<^-7^ h7-^M:3y>^ft:^^>' ; 
Ti(OCH3)Cl5. Ti(OC2H5)Cl3. Ti(On-C,H 
9)Cl3. Ti(OC2H5) Bn. Ti(0-iso-C4H<») Br, 

20 Ti(OC2H5)2Cl2, Ti(On-C4H,)2Cl2, 

T i (O C2 H5) 2 B r2/^ ir*(^ t^/^ n >-{bi^r /L- ^ ^ 

; Ti(OCH3)3CU Ti(OC2H5)3CU Ti(On 
-C4H9)3C1, Ti(OC2H5)3Br if c?^^ 7 ^'^ ^ V 
it hVT/l^^^t^'^i^>' ; Ti(OCH3)4. TiCOC^H 
5)4. Ti(On-C4H9)4. Ti(0-iso-C4H9)4^ Ti(0 

[0 0 5 7] ^fhh<D^X\^^-^n^>^^^=^d^l^i\l^m 

[0 0 5 8] @ft:t^c^c^>^«jSE^:9^ (a) (Dmm\^m\^' 

bti^-^i^^^^iy^-^it^mtL^xl^. jM^tt^W-r^-^ 
[0 0 5 9] r:^T-31^tt^W-r^-^^^^-i/l>J^{b'^^^ 

^Mt^^(D^i^^:^j:mt\^X\'X. x^^^^U^r^-i^^ 
50 ^f-zi^-r^^^^iy^M.^ y^ju-^^^^^^y^J^y-^^ K^-Y hV.^ 
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^m^^^x^m-^^^^-iy^j^^^^hmm-r^ ^t^,x^ 

[0 0 6 0] M^i^^^ L^^^^-^ l^^^iy'> Mt^^(DMc 

:7:3iy ^rV^±g^b-^^^.V^^7i^, ;^ ^ /U :7 / ^ i^mt-^ 

:/ h^^>-e^*^^i/^7A, n-:^^ V^iy^ J^^ 2- 

[0 0 6 1] ^thhm7v\^^^l^t^\^^'^i^^-iy^^it'^ 

/Nuyv. ;^^y v'^^1^Wl::'g'fe^. 

[0 0 6 2] /c^:^, *%l^{C*5V^r. -e^^^^V^j^ft:-^ 
[0 0 6 3] @^i^^:^>-«$^J5)c^^ (a) (^PMClfflV^ 

>"a > ^ j^it^mcom ^t^:zt mi--^ l < . 
^-g^t^if^. mm(Dy^^x^^u>if>^^^it^!^tmniRft 

[0 0 6 4] ±j^l.tz-^^^:^^iy^M^i\l^m(D^X\^. 31 
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[0 0 6 5] *:^B^T-^V^ibtl5@f*:#t^^:^<^j^^g^ 
[0 0 6 6] @^#t^^>^^j^fig» (a) 

y:/^/i-r ^>^. hy-<>^^^/i-T^:>^/^ifc7)T^>^S ; 

tr'^n— /l^, yw, v?7« ^/i^ t^'n — yi-/^ <t'c^ 

1=^-/1-^ ; b'^n y ; t:°n y v?>^ ; ^ K— /i- ; y 
p^^/i-t'y V?:/, y v^^-, :7"n evm'^y i/ 

v^Tf ^/wt-y :3i^/i.p«^/i.e°y hV?^ 
"^/un^v iy>'. :7airr:/vi:*'y ^^^v^/U't^y 

i^m. >f y^y y :/«/ce^*(^^^^si^'fb-^#? ; ^ ^^ 

tKc^z'^^'. 1, 4-^/^^;^— /V, 1,8— y^-;:*-"/^. tV 
^fb-^fe ; y ^ y --/K ^c^y— /K :ra/NV— 

^i^y— /i^. K'7=';^y— /^^ :<^y :^y==^i//i-r/^=i— 

1 ^ 1 8<Z)T/l-:=i— /Vp ; :7rcy — y uy^— /L-, :3r 

v-uy— yi-, :3i^/i/:7rcy — y^n tv^y y — yix, 
y :^/i-y :iiy — /i^, y ^/i-y^ny — /i-, -^yh— /i-/^^* 
<Di&mT/i^^/i^&^^ bT t> J: V ^^^^ 6 ~ 2 0 CO y ::c 
y — /^^^ ; rir h^/, y h V, y^/i^-fy 

y^^/i^^y-hv, r-thyzcyv, ^^y^y^iy^/, Tir 
^/uT±hiy. -<iyy^^/ :y^^t^(D^m^s^i 5(D^ 

K. hr/W7='t h^^^t^(D^mWc 2-^-1 5 cor 71^7=^ t 
y ti/umm?^ ^z^-. v^y n/wg^®^^^/^, y ^ y y /i^m 

y^>'^^ y nz h >-^ai^/W, i/y u^:af^ih>^;^7/l^7K>^^ 



17 

0 co^— ; 2--f y^ v^/w2-^ y evw-i, 3- 
h^iyyr2y<:y^ 2, 2— f yy^ywi,3-v^^ h=^i/ 

:ynyN°>-, 2, 2-^ y-yn tvwi,3-i;=7^ h^i^y'v2y< 

2-v'^ n^^i/yl^T* ^/W2--f yzf^ tVWl, 3-v^7< 
hdrv'y^n/N">', 2,2--f y-<>^^/W-l,3-v?p« h^i^-y 

X3y<iy, 2-^ y::/^/w2--f yy"n evwi,3-v^;^ h^^e-^- 

2-iyi^ V-fxD. tVwi, S-i^^ 

V^-y':fn/<i^, 2--^^ xi^iy^)V-2~^ yy'ni tVW 1, 
Z-^y:^ h^v-y^n/^^-, 2, 2-v^v'>J^ t=i ^^/^/Wl, 3-v^ 
7^ h^v-y^ny-^^-, l,2-t:^;^-7« h ^ v^t^ f^/Wt^'v^-^^ a 

-[2, 2, ij-^y^y^, i/y^cri/wi:/;^ h:^^^/^/^^/, >r 
yy'n tvwt-y^/i-'v^T* h^v-v-yy^, 2, 2-v^-f y>^^ 

^/Wl,3-v?7« h^i/i/^ 2--f y^y^^/W 

2-^ yy"n t:Vwl,3-v^;^ h^v^ix^ n^^^h^//^ t^co 

[0 0 6 7] Sfc^T-^t^^^ LT. mili'r^J:^;^?- 
(iii) -CTj^^n^-^-r^lL-g^^^^^l/^^r ^ fe-C 

(a) ^PMf 6r t ^>T'^5o 

[0 0 6 8] ^LCDX.otmm'c^mhx^xn.^ ai 

2O3 , S i O2 . BsOa , Mg O, C a O, T i 

ZnO, ZnOz. S n O2 . B a O, ThO:|o 

L< fiS i O2 . A 1 2O3 . Mg Z n Z 

n o^/c? if ^^tf 5 :i ir f)^x-% 5o 
[0 0 6 9] ;^^^o, ±fS(?5;*^fi. f^hk.yf.^^m. y 

^TtJ:v\ @ft:#c^^y^»^^5> (a) t^. ±fSb^c 

H-Vf-^m^^^^ ^t^^ if <i: V mm-T^ - t ^^X^. 



(10) 2 2 7 7 3 5 

18 

-r^:^i:y^5T-#^o 

[0 0 7 0] rtbb@f^t^f"^:/|^j^fiSc^^ (a) co^Rf*: 

(1) -v'^^v-^^i.fL^fe. S^#t^ft:*5j:U^^^t:*^^ 
i:S«iKr^$-^i:^;5-?io 

[0 0 7 1 ] (2) '^^^^iy^Mt^^tm'Pm^m^ib 

10 ;^e^«tff^*1^^®<t:^i^i:Stt. 

(3) «TO#^ir*^-^^^i/^7A<t:^^i:(^K«4fei-. 

[0 0 7 2] (4) -^^^^-y^J^it^^. m 
^CiJ: o r M t^^fbTfc^^^K^^ti^^?^ i: f-l^ 

[0 0 7 3] (5) -^r-t^i/i>i^>fb^*. ^^:yi\:^m. 

mo 

[0 0 74] (6) m^^m(omm'^i^^iy'>^^t^^^ 

i:#m^«-^*^'>^^< i: t llH]^^fflv^^, 

30 (7) m^^m(Dmm-^^^^^-iy^ Mt-^m^^^^ 

[0 0 7 5] (8) r/^:^^iym'^^^r^-ty'>J^it^m 

(9) r;\-^^tym^m'^^^^-^y'>M\:.'^m^x.um^^ 

[0 0 7 6] (10)T/L^^^i/S-g'W-^^'-t-V!>i^{b'^#? 
[0 0 7 7] (12)3l7ctg^Wb/^V^ffii^CO-^^^^^S/!>i^ 
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[0 0 7 8] (13) (12)T'#?>tLfcS/^;;*fiK4^{-. 

(14) (ii)fc5v>tt(i2)r'#btb5s:jf;^fig^{'s mi^m 

[0 0 7 9] (15)-vir;^.iy^7j^{L-^ifet»S L< (im^ 

[0 0 8 0] (w-rr^-iy^yMt-^^^mm^i^fcm. ^ 

[0 0 8 1] (l7)±fS(ll)~(16)t?#^i^S{t:■^^t^*^^ 
(18) 4kJSK<t;4^, iT^. v- -J^ A*5 J; I>Vs n y v-g-^ 

[0 0 8 2] (i9)mmm(o-Tr^'>'>-t^m. r/^='^iy 

[0 0 8 3] (20)-^r^>v'^7A-ft:-g-1^tr/I^=idrv'^^ 
[0 0 8 4] (21)il7ctg€r*L/iV^?^^^«fficO-^i!^^v' 

r^t/e'A.^js (T/i-$=e'A) m-^i^^mm^'it. 

[0 0 8 5] @fr#t^:^>^fi4i^^^5' (a) ^11^-^51^ 

1 ^/t-S . m^tt^ft:^^ 0.01-10 ^/v, U 
fi0.01~1 000 ^/l-, $f ^ L<ti0. l'-200^ 
[0 0 8 6] ZL(D^^\Z.\^Xnht\^^mVf^f'^>'^^ 
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=^^:ymm^^^ (a) {^*3V^T. ^^0^7*://^^^ (Jfg 
T-lt) ti*^ 2 — 2 0 0, 0* L < fi*^] 4 — 100 COfEia 

1-10 0, i?^L<ti^o. 0 2-1 0(^$5H{;ifo 
•9. -^^^^^^v^^^A/^:^^/ (ig^it) fiS?^l-10 0, 
L< tiSi^) 2 - 5 0 (D^m^^h^ :it:^mi^ bV\ 

10 0 8 7] [II] mm^mmmf^^j^ (b) tLxti. 

10 (b-1) — iS:^ R^.A 1 (orO „h,x, 

(^4^, R^:Jb-j:I/R='fi:K^J!^^^ii^l-l 5<B. » 

*L<fii-4fH^tpjK^l::7K^S-efc'9. 

0<m^3, nt^O^nO. pf^O^pO, qf^O 
^ q <3 <^^Xfo . ;5)iOm+ n + p + q = 3 Xfe 

[0 0 8 8] (b-2) M'A 1 R^ 

(^4^. MM^Li . Na . KXfct9. RUituf2i[^ 

20 ^T/^^Mt^o 

[0 0 8 9] (b-3) R'RW 

(^41. R**5j:r/RHi±fa^(^^t-Cfe>9. t^M 

g. zn^fcticdxfo^o ) 'e«$ti.^^ii:^*fc(^ 
^iiii^c^)v?T/i^^yWt:^^o 
[0 0 9 0] m^(D{h-i) {z.m-r^^^r^i^^^^Mt 

-m^^ R^.A 1 (OR==) 3^ 

< 1. 5 3comxfe5o ) xm^f\^^it^m. 

30 — IJS:^ R'.A 1 X3-. 

•9. mti$f^b<(iO<m<3T*fe^o ) X^^tb^'ft: 

— IK:^ R'.A 1 H3-. 

(^4^. RU^t5IEtf^«Xfc*9. mfi*f^L<ti2^ 
m<3Xfo5o ) XS^tb^fL-a-l^. 
-IJ^^ R'.A I (ORO „X, 
(^4^. R^^3j:l>^RniiulE^l^^tXfc»9. X(^/^n>^ 
0<m^3. 0^n<3, 0 ^ q < 3 Xfe . 
40 m+n + q-3-efc^o ) X^^f\.^i\:^m'^i:^^mn^ 

[0 0 9 1 ] (b-1) \Z.m't^T/V^::^^M\L^mt\^X 

r/i-^ h:3rv hVce ^*(^v^T/v^/L-r/i-^ ^^^^ 

50 yi-^ :ii57,Airv^^T/^::i^v'K ; R's.sA 1 (OR^') 
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K ; ^^>'^T/i-^:=^^7i^ir;^:^^ t3 y H\ ^^/i-T 

Ky K. >^^'^/vr/i-5:^i^i^e Ky h^^^t^(Di^r/i^^ 
/ur/i-^=~^M.^ Ky K ; ni^/wr/i^5:^!>i^v^t: Ky 

K. :/peVi-ryi-^^^7i^v?t Ky K^^ if c?:»T/i-^/i-T 
/i.^-r>jUv?e Ky K/ctif^(:offi(;9^5>6^(c:7K^'fb^n 

^nyK. y^^>'i-T/l-5:^^i^:/ h^^i/^ n y K. 

[0 0 9 2] ^fc(b-l) iC^fgl-r^fb-g^^^i: LTt^. ^ 
<DJ:o^j:it^^t LTt^. (c^Hs) 2A 1 o 

A 1 (C2H5) 2. (C4H9) 2A 1 OA 1 (C 
4HJ 2. (C2H5) 2A 1 N (C2H5) A 1 (C2H5) 

[0 0 9 3] BUlS(b-2) LTf^. Li 

Al (C2H5) 4. LiA 1 (C7H15) 4 ^c^if^^tf 5 

[0 0 9 4] :^u:7^ :ym^mmm^Mi^'r:6m\at. 
mmj^^j^ [III] ^LTfflv^bn5 (c) ^-r ^fL-g^i^ 

TIS^ (iii) -e7j^$;h.6o 
R^-S i - (OR'*) 4-„ ■- (iii) 

Mi 2 /c(i 3 ^^(^^^{LTK^ST^fe "9 . n 2 * /cti 
3c7pir#. R°0^>/^< t ^ 1 ofi2^*fcti3a(7)j^ 

J:<. RMi^^^l-4c^^^b7K^ST&oT. 4- 
n^5 2*fc^^ 3-efo5<t^. R" tifti-— efcoTtm^^ 

(iii) -e^^tuS-ir^^ib^^ (c) t^*3V> 
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^/l-v-^ a-^^/^/l-S, 2-n->^^/^V:^ n^>'^/l^S^ 

2, 3-v^y ^/t-v-^ P^^^^/l^S^ 2, 4— ^/Wv-^^ 
>^^yl^S. 2, 5-v?/^7l->/^ n^>^^/l^S. 2,3—:/ac^ 
yl-v'^ n^>^^/l^S, 2,3,4- h V ^-^/U-y^ iP^l^^/U 

2,3,5- h y y^/l^v^^ u-S^f^yl^S, 2,3, 4-fy:ii 

10 [0 0 9 5] WWy^ T:i-<:yy-:=-J\^^}l LTti. 2-^ ^ 
/l^v^^^ n--^>--r:=^/^'Sx 3-y ^/i^v^^ n^v-r:=^/l^Sx 

^/l^£x 2, 3-i/y f-Zl^i^^ n^>-7^r^/WSx 2, 4-v^y^ 
^Vi/-^ n^>-7^::i/WS> 2, 5-V^y f^/l^i/^ o^Vy^rn/P 
2, 3,4-h y y^yl-v^:^T:2-<>^-7^-/vg^ 2, 3, 5- h y 
y ^yl-v^^ a-^V-r^^^/l^S. 2,3,4- h y ^^yi-'v'^ 

20 [0 0 9 6] g^v^^ n-^^V^v^m^/v-Si: L-Tti. 2- 

^yVv/^ r3-<V7^::^y^Sx 2, 3-i^y ^yi-v^^ ^^ly^iy 
m-yl^Sx 2, 4-v^y ^yl-i/^ a-^V:^ v^^::^y^£. 2,5- 

^yl/V:^ n^V-^ t/oi-yl^S, 2, S-v^^^yl^v-^ 
^>^^ v?ni-yvS^ 2, 3, 4- h y y ^yl^iy^ n^>-^-:/zc 
^/l-'S. 2,3, 5- h y y ^yWv-^ n^V-^ v?ai::LylxS^ 2, 

3, 4-h y ^^yWV^ n^>-^i/:3i^yl.S^ 2,3,4,5-7^ h 
^y ^yl^v'^ n^V-^ v?:3z-yl^S. 2,3,4,5-7^ h^^^ 

30 yWv-^ cz^>-^ v^m-ywg^ 1,2, 3, 4, S-^V-^y ^yl^t/ 
^ ^^Zy^-J=j^=^;\^^^ 1,2, 3, 4, S-^^/^^^i^y^i/^^ n 
^>-^i/air^yWS/^^*C9TyV'^/^S^^-r6 n^^^ 

[0 0 9 7] ~^f:is \ \-mm^^mmf}>2m,m.mx^^ 

>-i^yi^S, r K-v^-^yl^S/^^^^0ij7j^-r^r ^^^^r-^ 
40 5c 

[0 0 9 8] rcoj: 5^ce^ (iii) T*^ <Jr>r 
-g^il^ (c) fi. n^S 1 -efe5:a^i-^^, >-^a-^>-^yl^ 
hyy h^iyiyy:^^ 2-y ^yi^i/^ n^v^yi^ h y y h 

^i/V-^V, 2, ^yWv^^ t:3^>-^ylx}. y h ^ 

yw h y ^ h:a^w^>^. t-:/^yL- h y ^ h^Vv'^:/. 

V-^ O^^V'yl^ h y y h^V'V^^:^, C3^:3{^v'yl^ h 

y :x h:3re/V^^^. 2-/yl^;^^Vl^^^ h y y h^W^ 
2-y yw-Kyi^^:/ h y ^ h^v^v^^ >''^^^(0 V y ryi- 
50 31 ^ V ^ >^^;5^ ^ tt^ o 
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[0 0 9 9] n:!b^2X-h^m'^ia^. ^yl/^ 

[0 10 0] ^ (iii) 4^. n;^S2-efc6#-^f:it*. <^ 

Amwi.'^m (c) TiBst (iv) T-^$tb5>^7« 

Mb-^feT-fe^ r ^ Pi^^j^ L^v^ 10 
[0101] 
[fb5] 

R ' O C H 3 

\ / 

S i 
/ \ 

OCH3 (iv> 

[0102] ^4^, R-:^<tU^RMi. ^f\.^f\MSL 

[0 10 3] ^nc^ip^'c^^ (iv) r^^^;ft^^-r^{l:'^ 

V, -y (2-^^/V>^^ n-<>^^7P) i/;^ h^V-^^^^. 30 
-y (2,3-y':;>^^/l^-y^ u^y^/U) -y^ h^i^^yy:^. 
-y (2, C2^V^/W) h^^ri/V^V-. 

i:/ {2,b-\y;^'f';v-y^r2^y=^jv) -y^ V^-y-yy^^. 
-y (2, a-i/^^/l/v-^ n^^^^/l^) i/;^ h^^Vv-^^/, 

(2, 3,4-b yT^^/^v-^n^^/^/V) y^^yi^y 
ly^ -y (2, 3, y cr^V^/i^) >^7« V^U 

-yyiy^ -y (2, 3, 4- h y ^ni^/w^/^ i3^:x^/^) h 
^iyiyy:y. -y {y' Yy :^^jV-y^ x^^y^/v) -y^ V 
^iyi^yy^ -y (^ h ^^^/WiX^ n^>^;u) -y;^ V 
^-y-yy^y. V (2-7^ ^/i^v-:?^ n--^>-7^:=i/i-) ^y:^ y-^ 40 
-y-yyy^ -y (3-?^ ^/u-y^ u^yy^^/u) iy;A h^-y 
y'y^y^ iy {2-^=f;v%y^r2^y^:=^)v) -y;^ Y^iyy" 
yiy^ iy (2-n-y'^/i^iy^ X2y<yy^-/U) i^p^ h^y'iy 
y:y. -y (2, 3-i/7^ ^/i-v-^ o^vv^:=^/^) V^iy 
iyyiy^ iy (2, 4-v^;?^ ^/i^i/^ n^>-r-;r./v) y^ 
\yyyy, iy (2, 5-iy ;^ "^/Uiy^ u^yy^::=-/U) h 
^iyiyyy^ iy (2, 3, 4- h y ^/Vi/^ n--£>'X^y^) 
v^;^ h^iyiyyiy. iy (2, 3, 5- h y y ^/i-v/^ n^>'7^ 
^/l^) h^v^i/^^-. (2,3,4- h y^^^/Wv-^^ n 

-^V-T^rr^/i^) h^v'v'^>^. (-r ^/l-v-^ 50 
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^ a--<:/7^^/U') h^iyiyy>'. iy {2-?^^/Uiy^ 
u^y^i;^:3L-/i.) iypt, h^iyiyyiy. iy (3-7«^/Wv' 
^ a^y^ i;^=n-/u) h^iyiyy^^^ iy {2-^^jv 
X2^y^ iya^-;v) V^iyiyy^y. iy (2-n-^^ 
^/i^v-^ n^>-7^^/i^) v^T^ V^iyiyy^y^ iy (2, 3-i/ 
p« ^/l^i/^ n-<>':^ v^^m-z^) ^=^v'v'^>'^ iy 

(2,4-v^/^/l-^/^ a^>'^ v?ac:nyv) h^v-iX^ 
iy {2,b-iy:;^^;Viy^r2^y^iy:r,-/v) iy :^ 
iyiyyiy^ i^ (2, a-v^^^/Wv-^ n^V-c^? i/^::^/^) iy 
/ h^v-i/^V. iy (2, 3, 4- h y ;>« ^/l^v-^ n--e>-:^ 
mii^/W) h^v^v'^>-, iy (2, 3, 5- h y ;^ ^/l^v-^ 

P-<>^<J7i;?ac^/lx) v^p< h:^ri/V^V, iy (2, 3, 4- h y 

{2,3,A.,^-'r Vy }^^^^iy^ x2^y^i;^=jL-7V) iy;^ h 
^iyiyyly^ iy (2, 3, 4, 5-7^ h ^^^/^^"^^ n^v-^ 
=jL-;v) h^v--v^^>'. (1,2, 3,4, S-^^':^' 

yWi/^ n^V^ v^^^/U) v^T^ h^v'v'^:^, (1,2, 
3, 4, 5-^^^:^^^/l^i/^ n^^^^ v?ai-/l/) i/^^ h^^v- 

i/^^^, iyt-T^/^^-iy^ V^iyiyyiy^ iy (a,a'-v^ 
7? ^/V'^>-v?/l.) t/;^ h^v^i/^V^. (T K-^>^^ 

v^-r y tVi-S/7« h^v-v/^^^. iys-y^^/i^iy}^ 
Y^iyiyy^y. iys-T ^ /i-iy ?^ V^iyiyyiy. >f Vv^n 
\f/v-s-y^/Vi>;^ V^iyiyy lyf^ Et^m^hf\^^o 
[0 10 4] r).'mz'x:^^m^\^\%. hViy^^^^y^ 
/i^^ h^iyiyy^"^ hV iyi^ ^^^^'^/^^h^iyiyy 
ty^ iyiyi^ m^y^/i>';pi^/Upi h^iyiyy>. iyiy^xi 
^^y=f';V:3L=f')V^ V^iyiyyy^ iyiy-^/'a^y^jV^^^ 
;vzsLY^iyiyyly^ iy^ n^y^)\^iy :^^;\^:^ Y^iyiy 
yly^ iy^ X2^y=^/Viy=^^;v-^ V^iyiyyly^ iy^ri 
^y^;Viy^^jVa:^ V^iyiyyyf^}£(D^ /T f\^^^iy 
iyyiym^i:}£t^m^^h^^o 

[0 10 5] z,f\.h<Do'h. iy^ V^iyiyy^ym^\^'^ 
(iv) XTv^^fx.^'iy:^ V^iyiyyiymmi-%\^<. 
^Cl, iyiy^ xi^y=^;Viy^ V^iyiyyy^ iy-t--:f^ 
fViy^ V^yiyyy^ iy (2-?^ ^/UZ^^ xn^y^/u) iy 
?^ h^iyiyyiy. iy (3-;^ ^/i-i/^ n-<>'^/i-) i^;^ h 
^iyiyyly. iy-t-T % ;\^iy :^ h^i^i/^ >^^5$f 4 L 
V\ ±fE'ir^^-fb^fe (c) 2®«JiWffl'r^ri 

[0 10 6] *^P^Tfflv^^,^^5^S^^^J[^-?-^:^^LT# 

mm. ^n. v^y. 7t^^m:^^hy'^^m^^hmiK^n^ i 

[0107] ^ixh<Do h^-y/i^^^PS<om^{^itm 
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I I 

R^'-C-O-C- • • 

I I 

[0 10 9] nt^2^n^ 1 Oa^^^X-hY) . R 

[Olio] ±mcoX9^j:^V^—y^/Ht'^^tl^X. 
Mci^^ia^. 2- (2-3i^/W-^:^ri//I-') -l,3-^:^7« h^iy 20 
;7'^/^*:/, 2-^ y:7'n fcVl— l,3-v^7« h^v^^i:i^^>^. 2 

;^ h^iyy^^y<t^. 2->^^ n^:^V/Wl,3-v^7« h^v- 
:/py^°>', 2-y'rc^7Wl, 3-v^;?« j^e^i^y^u^O^^ 2-^ 
5:/Wl,3-v?7^ h^v-^n/^'^, 2- (2-:7zii:=i/l-aQ^ 

-1,3— 2- (2-i/^ n^:^rV7^ 
^^/l-) -1,3-i/y h^->:7'ny'?>^, 2- (p-^nn:7^ 
-1,3-V^7< ^^V-:7"C^^^'>^. 2" ( :7 /I- ^ ^ 

-1,3—:// h^^ev^^n/N^v, 2- (i-*^:7^/i-) -1,3- 

e/;^ h^v^P^ny^'^^, 2- {2-y /l^:^t2 y -1,3- 30 

h^v^:rny^°:/, 2- (1-7=^;^; t Kn:^:7^/u) -1,3 
-v^;^ ^^^x:7'^y^°>-, 2- (p-t-:r^^/i/:7ai::^/ix) -1,3- 
v^7< h^iyy'^y^:^. 2, 2— v/W-l, 3-v^/ 

2, 2— :/v^:^^ u V^/Wl, 3-v?p^ h 
iyy^V2y<>', 2, 2— ::/^^/Wl,3-v^/ ^de^/:7'^/^°^/, 
2, 2-i/:7°n 3-v^y h^VP^t^^^V. 2, 2-v?^y 

:rn tVl—l, 3->:/7? h3rv':7'ay^:/, 2, 2-v?r^^^/Wl, 3- 
v^7« h^v^y'D^^V'. 2-/^/l^-2-:7'n tV^-l,3-v^7^ h 
^>^y"n/-?>^, 2-7«^/^-2-^Vv^/l— l,3-v^p< h^iyy^ 

2-p<^/W2--l' y:7'n tVWl, 3—::/;^ h^v^:7"n2yN°v, 2- 
7« ^/^'-2-:7ai::^/U-l,3-v?7^ h y^>-, 2-^=^/1^ 

-2-iy^ n^^v-zwi, 3-v^;?« h :3f v':7'^y^'>-, 2, 2-t:-';??. 

(p-^:^ n n y -i^ 3-v?;;< h ^i/y^ay-^^-, 2,2- 

t:^^>^ (2-v'::5' n^^v-zl/^^yW) -1, 3-v^7^ h^v'y'n 
/-^^^^ 2-7<^/W2--r y:/^/Wl,3-v^/ ^arv':7'^/^" 

2-p«^/W2- (2-^^/l----=^i//^) -l,3-i/;?« h^V 
yr2y<ty^ 2, 2— :/-f' y:/^/l--l,3-v^y ha^v':7'ny>" 

2, 2— :^:7^:=^/WI, 3-v^7^ h^i^TT^a/^V, 2, 2-v^ 
^>-i//V-l, 3-i^p< h^v':7'n/N'>', 2, 2-t:^^;?!. 50 
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[0 10 8] 

lite] 

I I 

• -C-O-C-R^'* 
I I 

---^v'y^;^^/^) -1,3-v^/ yexciyz^ny^:^^ 2, 2-v^-r 
y y^^/Wl, 3-v^^ ^^v':/^/^°v, yzf'^/l^- 

1, 3-i^>^ h^v':7°n/N°>', 2--f y :/^/w2--r y y'n 
ywi,3-v^7^ h^^v-^n/^^^-, 2- (l-^^^/Uzf^^/U) -2- 

yy^n tVl— 1,3-v^y h^i/y'n/N^V', 2- (l-Tf^/l^ 
y^'^/V) -2-s-:;=^'^/l— 1,3— b^v-rT'a/N^^-, 2, 2-i^ 
-s- ^^/Wl,3-^/7« h^iy>^n/>*>-, 2, 2— :/-t- 
/l^-l^S-^J/ h^->y"r2y<:y^ 2, 2-v>^:^-^>'^/Wl, 3- 
h^S/rT'ny'?^/, 2-^ yyv2\i^/u-2-4 y^l^'^/l^- 
l,3-v^;'« h^iyy"r:^^<l^. 2-v^:jir^/V-2--f y:7'n t:VW 
l,3-v?p< h:3ev':7*t2y^>', 2-^7 -/V-2-S-^'^/Wl, 3- 

h^Vv^n/>'>', 2— <:xv^/v-2->f yy'a tVWl, 3- 

-J;^ 2— <>^v^/W2-s-y"^/Wl, 3-i/;>^ 
h^^y^^n/^^V, 2-:7 ji^/W2— <y>^/V-l, 3-v^7« 
Vy'n/^>-, 2-v/iJ^ a^>'^/W2-> f yy'n t:Vv-l,3-v^ 
7« h^v/:7"t3/<:/^ 2— >^ n^>^^/u-2-s-:/'^/wi, 3- 
>^7« h^->^r2y<t^^ 2-V^ n^arV/W2— r y:7'n t"" 

^/Wl,3-i/y h:^iy:7°n/^°:x, 2— f y r^^ri t:Vw2-s-:7^ 
^/Wl, 3— h^^i/y^n/^y^, 2-iy^ t2^^t^/U-2-iy 
^ ^/l^-l,3-v^7« ^^Vy'^y^^^, 2, 3-^/ 

1, h^v':/^>^. 2, 3-v^->^ n---:3r>^ 

yWl, 4-v?^ Vy"i5^ 2, 2-v?-<^/v^/W 1, 4-v^^ h 
^i^y^t^, 2,3-iyiy^ h^^/:/ 

2, 3-v^'< yy"n tvwi,4-i/^ h^vy'^y^. 2,2 
-tf:?^ (p-y ^/i-y:i:^/i-) -i,4-i>;^ h^iyy^:^. 2, 
3-t':^ (p-^ n u y:i^^/i/) -1, 4—::>y h^iy-y'^i^. 

2, S-tfy?^ (p-y/W;rn y rncn/ix) -1,4-^^7^ h:V->y'^ 

2, 4-v?y zt::^/Wl,5->^y h^v^^>^:57>^. 2, 

y :ii^ywi,5-v^y 2, 4-i/-Y yy'n 

/l-l,5-v^y hdrV-<:/^>-. 2,4-v^-f y >^^f"yWl,5-v^ 

y h^i/^y^y. 2, 4-v^-f yT^/^'-i,5-v^y h^v- 
^y^^y, 3-y h^v-;^ ^yi^T- h y t Ki^^y^y, 3-y 

y. 1,2-v^-f y:/ ^^v'y't3^^°y. 1, 2-v?>r yy'h^v- 
31:$^ y, 1, 3-v^-< yr ^ n2dr-yyn/N°:/, 1,3— y-fy^ 

::^^y^n l,3-i^^>::^^y^ndri/:7'a/-? 

y. 2,2-7^ h^y ^i/y-1,3— h^yy^n^^^y, 2,2 
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v-T^^/l-) n^^^i^^ 2,8-v^::5^^1^>^ [5, 
5] ^ly'f:^^'. ^,7-iy:^^'f't:iy^ ^ [3,3,1] / 
3, 7-v^::e-^1^t^^v'^ n [3,3,0] 3, 3-v^ 

1.1- t'^ (v^p^ h^^^v^;^^/!^) i/^ n--.:3fl^>-, 1, 1-fc:'^ 
;^ h^v-;^^/!/) t^'v-^n [2,2,1] --IT^^ V. 1,1 

v';?^ ^/^'-1,3-v^;^ h n/-?^/, 2-^^ n^:Jr V/W 

2-^ h^v^;^^/Wl,3-v^::i^ f ^ v'TT'ny-^V'^ 2-v'^ n 

2.2- >^>r y:7^^/V-l,3-v^;^ V^iy-^^ i^^^^l^^ 2- 
y:/n \f;V-2--i y r ^ /l— 1, 3-v^;?< h^->v^^ 

1^>', 2-v^^ n^:3ri//U-2-7^ 1, 3-v^7f h 

Wi?^ c3--.^i^>', 2--f y y^n tVl— 2-7< 
/P-l,3-i^p< h^^rv-^/^ t2-^dei^^, 2— f y:/^/l-2-;^ 

n^dri//W2-^ h^^^v-T^ ^/Wl, h^^ri/S/^:' 
^^ri^V-, 2— n--^^>>'/V-2-^ h^->7<^/l/-l,3-v^^ 
h^^iX^/^ n--.3ei^>^^ 2— < y:7"n h:VW2-^ h^i/;^ 
^/Wl,3-v^:3^ h^i/V^ n^:3r1^>'. 2--f y^n tVU- 

4 y^'^/u-2-^ h^->y ^ywi, 3-v^^ h^i^l^^ 

^i^V. 2->r y:^^/l-2-^ h^v';^^;l--l,3->>7« h=3r 

y-fy. y ^/vy :3i:=^/i^t:'';^ (y h^^f^v-y ^/w) v-^ 
v^y ziL^/i^e^'y: (y h^v-y^/w) v-^y. y^/u* 

H2C = CH-X 

HzC^CH-CH^X 
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>^^^yi-tfy. (y h^v^y^/v) -y^y. v'ya^:a^v'/v 
-t-y^'^ywe-'y. (y h^t/y^/u) ^yyy. i-y^nevu- 
t-:y^/V't'y^ (y b^v-y^/v) iyy:yf^}ff)^mfhth 

-So 

[0 111] me^f^^-^. l,3-^^^-7'/^'S/^>^^^^s L 

<fflV^^,tL. 2,2-V?^ yy^^/Wl,3->^y 

y'ny^^v, 2--f yy"n2 t:yw2->Y y-^y^/w-i,3-v?y h 

10 zfx2y<iy^ 2, 2-b^y^ (-yy a-^-dri/yU-y ^71-) -1,3-v^ 

— r/Hb-^^^ (d) t^. 2m&.Aim-mir^:Lthx-% 

[0 112] *^P.^T-ffl^/^^;^^^;:^-yy^ y^il^fflfiii!^ 
Ji:. ^{i*^^;}xTV>T^> f^;<^yy 

ym-^ffltt^Sfi. [lb] AimmPf^^^ y«^^:» 

(a) i:. (b) t(D^^T\^. 

y ^ y ^i^^^ifi-^ LT 5 . [ii] 

^m^mm^^'^ {h) [Ill] iis^^^^ii'g^ii^ 

20 (c) ^f:i\-tifsy) z^—y^Mt^m (d) i:^^^?^^$;tx 

[0 1 13] ^Hfi-^^^yy-Y yir LTf^. m^i/>', 
:yat:"y>', i-^-T^y, i-;^y-ry. l-^^1^^'iry, 

[0 1 141 

[-ft:?] 

- ( i ) 

- (ii) 



I 



[0 115] ±iec^<t 5^^^7^te#t;^yy-r yi Lxti. 

3-y ^/wi-y-7"v. 3-y ^/wi--^yxy. 
3-^^/wi-^yy^y, 4-y ^ywi-^yy^y. 4-y^/u 
-i---^-try, 4, 4-v?y ^/v-i-^dr-fe-y, 4, 4-i^y^y^' 
-l-^yxy. A:-=^=^;V-l~^^^ly', 3-^^/U-l-^^ 

iry, ry/i^-^y^^yy. r y /i^y /^^Vi^-^y, y.^y 
y^ v^y ^/v^^^U':^^, t^'^/w^y^ y:/^, ry/i^ 

h y r/i/:3e/i.v'^y^/^^*co^>(ifjfiiig^*-r^:^^yy ^ 



[0 1 16] ::itih(D^'hx-n^ 3-y f^/w-i-y^T-y, 3 
-y ^/^-i-^y^^y. 3-^^/wi~^^iry, fc:^^:=./W'y 
T y /i- h y y ^/i-'yy y. i/y^/^^^ 
yy/c? if^W* L< . 3-y ^/wi-:y7"y. t'^:=^/w-yy 
n-.df-Hh>^^ ry/i-h y y 5^/1-^9 y;o^j:t9$f^L<. 

;d-yy ^ 



50 



3-y ^yi— i-y'-7^y;^i5iRp(c$TS 
[0 117] ^{ifi^T-f^. t^yyc^^S-g^tc^ett 



29 

*L<tt*^O.O5~10O5;y ^/WX-fcS r t 

[0 118] *«i^mfi*^fiic5> (b) mt^ik=^^^^ 

mmi^^^ (a) 1 "9 0. 1~1 0 0 0 g. »*L< 
ttO. 3-5 0 0 g (Dm^W-i)^^^ir^ 0 ^J:AX-m^^ 

ttfsj;<. mi$-ik^^>'mmi^^^ (a) 4^w^i5'^j^^ 
1 ^/i'^ , iiSS^) 0. 1-1005;!; ^/i^. if* L < 
i-i^o. 5-5 0 5 y^/warfflv^sr t/j5s*L 

[0 1191 i^tcf-mm-B-ma-i. mt^m'^^>'mmii^ 
(a) . mm^mmmt^'A (b) <bi:'bii«^^«-^fls 

(e) SrfflV^TfciV\ ;r(75^T-et-^fls (e) LT 
:B:«iW(:i. (a) ^MMm^ 

mLfcm.'pmJs-i^. mmi^'A inn t\^xm\^fz.^^ 
mit^m (c) ■i6i:-(iif^^)=^-y'Mt^m (d) . 

[O 1 2 0] R„Si(OR' ) ^-n (c-i) 
{^^^ Kio^XlK' \t.miti^mmx-h^ . 0<n<4 

fi:is:L(D^ (c-i) rv^^iJx^W^-^'Y^ft^^^ti. ^ 
-rm^bi^il^ (c) ^-g^tpr i:t>fc5o 

[0 12 11 :L<D^ot^mm^-(mit^mt urr^. ;i: 

^i/t/^V, v?p«^/^v^7« v^7^^/l^v?ni 

7« h^v-^/^^/. ^^/Vhy^ F:3eVv'^>'. t:^':=^/Vh 

t:Vl- h y ^ h y p« h^->v'^>^. 

y^^v-yl^ h y ^ h=35^v'v'^>'. v':!^:^^/^ h y 7< h^^v-i/^ 
7-^ n/Uy^n fcVW h y 7« h^v-V^ V. p^^/^-h 

h yrn h^^V--^^^-. n-:/^/^h y h^^V-V^^-. :7 

yry 03^0/ (ally loxy)V^:/, t^':=^/l-h 
y^ (i3 h^^i/::!^ h^v^v-^ V) , e'ri/^hyrir 

[0 12 2] ±|Sm^tt^^ (e) 2ai^±Wffli- 
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^::irt>T-#^o (e) Sfft^t^^vM 

( a ) 4»(7>^^ VJT^T- 1 ^/l-^ *9 0 . 1-50^ 
iff 4 L<t^O. S'-aO ^/i-. ^ ^{-^T* L < 1 

[0 12 3] i^ffifi^t^. yf^^^mitii^mmm^^x^^ 

zf^i^. ^i^^iy^ ^=^i^>'. ir^ ^ 

^i:}f<Dm^mmiti^m. -<iy^iy. F/w^i^/, ^iyu:^ 
m^^if^m^^^^tt^x^^o :z.fhh(r>o'hx\t.. 

[0 12 4] 'f^mm^<D^^(DR^^umit. ^f^-r^^m 
^^j:umxhni^^<s mm^-2o^-hi 0 o°c^ » 

4 L<fi*^J~2 0~+8 0°C, $ ^ic^ff* L< fiO~ + 
20 4 0°C(7)^|lt::fc5r Ll\ . 

[0 12 5] ^(is^ji. mt^^'^^^-mm^^^ (a) 

lg^«9*^0.1-1000g. ^?^b<t^*xlO. 3-5 

0 0 g (DM^t^^^^f^ir^ J: 5 t-fr o^t \ 

(^) m^m-h^^/i^j^^^t'^fizmi^tim^i^. y^ 
30 [0 12 6] :$:mmxm\^^hti^^i^'y^>^m^mm 

_hiS [I a] Hfls^^^^Vfi^J^j^g^^^^y^cf^ [lb] 

j^m&^mm^^At. [in w^^js«j^^g^>ir. [n 

I] ^^mit^^ (c) ^;rcit^/Ky^-7^/Hb^^ 

(d) t7^^hmm.^t\^^o j^mM^mmm.^^ [i b] 

fflv^5®^i;l^^. (b) 
[0 12 7] ±m(DXv^<^:^i^^4>m^mm^m^^ 

40 ^^y t:*'U>^SrMig-t'5[^{-ti. BulSSfls^t^^^ V 
«^^m!c^> [la] (^fcfS^iSS^fi^i^^^J^ [lb]) 

fi^^rt^^*5v^T^i. ji-g^^wi y h^i-mvmm 

i^^^ [la] 4^09^^ >^i^^ (^yciti [lb] ) ^(D 
>^J[^^i-^@ LT . ii^. ^0.0001-505: 

y ^/i^, $f ^ L < f^*^) 0.001 — io5:y ^)V(d^x 

f^. S-a^^^^t^^^^y-l^^i^/i^t-^f^l^. f^^ij^^:^' 
[II] ^'(D^^jfg^/Si^ ii^^i^ 1 - 2 0 0 0 ^yi-. 
L< (i^2 — 5 0 0^/i^<ir /c?5 J: 5 ^^^aT-fflv^^)tb5o 

50 ^^{^(54^^^ [III] li. ^m^mmm.':^ [n] 
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[0 12 8] fi-^^M-Sfi. il^. ^-5 0-2 O 0"C. 
$f^L<f^^2 0 — 1 0 0^T\ fi'g^BE;^ti. ii^. « 
EE— 1 0 0 k g / c m\ $f * L < l-^m 2 — 5 O k g / 

^/^r^>^T5 ^^^a^T^t^o 7K^^fflv^T^t 

j^;;^^tt^LT. iF.fiifi'^tta^^^ [I b] (Dmm<Dm{- 
[0 12 9] /.^iB±isfi^xsT-f^. ^mm(Dn^^m 

fi, 5 ^ L < 0 — 4 L < 

0 — 2^/1-% T*fo5r<t:^^M^ LV\ ±15:^1^:7^:/ 20 

^ l^m^^^'T^ [la] (^fct^^iifi'&W^ft^^^ [ I 

b] ) ^^xi^m^m^m^'j^ [n] ±iE4^y>^n 

*Lv\ [III] fi. Wl^^kJStt^^^J' [II] 

^(D^mW^^ 1 ^/I/(->[* L. ii^^xl 0.001—50^ 
i?* L< fi*>jO. 0 1 - 2 0^/i^,t/^-5 J: ^^^S-C 
fflv^^>i^5o 30 
[0 13 0] :fx2\::°u:yt^'^i^:yt(D^m.^m^\^. 

[0 13 1] m-^mz.TKm^m^^^t^ n^mmMmiz.^ 

- 5 0 — 2 0 0 $f ^ b < \-tm 2 0 — 1 0 0 °CT% fi 

^i±;^;t^. ii^. ^i±-i 0 0 k g/cm\ $?^L< 

t^*^j2 — 5 0 k g/cm'T-&6o 

10 13 2] ±is<7:)<t 5^^;?M-':7^ ^^a-^^$^^ffiv^ 
T. (A) (>^n b'l/:/:/^ -/^^ 

fTt:>tt^o fc^^^^^lcDfi'g^xs{^*3v^l:. ±is^y 
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[0133] ^1 (7)1i^X^t^ . ±HS^ y t:" UV-^g 

fi-a-x^ti. ii^, ^^h^\^\tm^xnt>fh. ±ie^ 

\^Xrfo:z.tti^X%^o ^2(7)fi-^^F^^^*3V^T^i. i^l^ 

^^c/^;;cT@ff^^^^><i*j^JErfe$> [la] {^f:z\±^m 
a-g^tt^^^^ [lb]). [II] . M 

[III] 7^^^*^ii^p-r^^ t:05-c#. m^^-f-^ 

>m^fSL'^ [la] (*/c(ii='ffifi^«!fej^^$> [ I 
b] ) ti. fi-^^ffll y >^ h/l-S»9«^«^:^ ([la] 

^fcf^ [lb]) ^(D^^iyw^^\^^%\^x. m'^i^m 
0.0001 — 50^y ^/w, ^ u < 0.001 — 
io^')^;v<Dm^n\?L^^tt^x^^o i^fz^mm^m 

{^>E^L. [II] 4^<?:>^JSJ[^^^^ ii^^i- 

2 0 0 0^/K L< (^*^2 — 5 0 O^/l^i: ?i^5<t 5 
/^fi^;tjn;t5r ^^^T-t^o [III] t^. ;tjp;t 

fc*11ifeJl«4j^^5^ [II] 4^(^4feJSjfST- 1 ^/i-S «9 . ii 
0.0 0 1 — 5 0 ^/l-. L < t^*^J 0.01—20 

[0 13 4] r<7)J: 5{-fi^T-#bn6>^t^.t:°l-'V^fi 

(A) (DQ A''cv'^:y'^mf^'^\^. ^\^m2(Dm^ 
[0 1 3 5 1 :^^mx\^. ±m(DX ^^^:t\^y ^ 

wmmf^'T^m^m^^ ^ (Dm.'^{^^mtm^^^(Dx. -^^-^ 

i^^^S-g-ft: (A) ^'oofli^^^?^, I^t^^^ny^-'g-a^ffi 
>Et6^j(^{g:^$1i:^r i:;^i5-e^^o \^fz.t^-:>X':f^^^\^l^ 
-^^^ (A) 1^0jtt»^}Sf^^mT^t^i:i:*>{^. 

T^nt-u^-a^ft; (A) t^hmr^w>^^w^'t^n\^\'^. 

[0 13 6] if-^mx\i.. /tey :7^ni:''u>'^<^^g|a^4^ 
(A) i ^ t){^^^i^>'^^a'&f*^(B-i) *5j:t>V^;^:i 

[0 13 7] (B-1) ^^l^>-^j^a-^^ 
*^P.^T-f^. (1 3 5"C7=^;^y >-4^) [t?] 

1.5-3.0 dl/ g . »^ L < 2 . 0 - 3 . 0 dl/ g T 

CO J: 5^c^^^i-'>^^^fi'g^ft;(B-l) irUr. ^^uvt 

^^^3 — 2 0(^)a -;^U':7^ C^:>^>':^J^*fi'g^ft: 
(rn^y; h-^-tfe« ^ffll/^^r i;a5^^^6o 
[0 13 8] rc7) J: . a-^l^P'-Y V^a 

-g^ft:^^. ai^U>^;i)^ib^;5t.tL^¥{S:^6 0-9 O^/L-o/o 
co*T% ^^^3- 1 0cOa-;^i/:7^ V/^^^^^O^n-S 
W{<L^ 10-4 0^yl-%C0ST?^WLTV^6:^<t/5^M^ 
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l-y^ri^. i-^^-tv, i---y^x>^. 1-:^ 

[0 13 9] :^^i^vm*m^frti. 

[0 14 0] 5/^ft!l<7>tt^tti*S:fls:t LTt^. 

(D^mm^mm^f:L\t.^(Dmm^Pf. ^t^v^^vp. 1,4- 

^>^, -Jiy^ X2:t^ ^-J^:y. ^^u:y / ;V7){^/i^^^y, 

5-;^f'l/>^-2-y/U'/1^Vl/^^^^, 5->r y:/n b^!;^V- 
2-y 6-^ a n p« ^/WS-^f y ^n--^:=:/V-2- 

2-^^ y T^'^^-s-^f y y 7=^-5-7 /i-:^vv^. 
y^, 2-:7'n ^^/W2, 2-y /u4^V^'•:^ y/^ H(d4¥^^^ 
TKymv^^ :/^v?ai>^, yy"i/>^/ceift^*t^/-Ky ^ 

[0 14 1] ^^\^i^m^m^m^. ±m(o^^/^mm 

^3-20 2 Sl^Ji-g-^ LTi-^r 

^>j:<. ^fcft!lcofi'g'1^^fl:ft:;0^b^;5^tb5Wi^2ffi 

^^fi-^f^^T^p^/l- h y a — U h (MFR:ASTM 

D1238;190°C, 2.16 kg^^fiT) 0.01 
- 1 0 0 g /lO^^. if 4 L<t^0.05~50g /lO^ 

;^«s;^^.Tgti-5 o°ci^T-es>5ri;!)S$f*L<. ® 

m\t,0, 860 — 0. 900g/cm=' Trfe^r 

[0 14 2] ^^Ul^m^M^i^(^-l) t LTfi. 

fflv^^>tb5o ±is^^i/y^*m'^*^2ffijeAjiw;!3L 
[0 14 3] ^mMx-m^^hth^=^^\^i^m^m'^i^(^ 



(18) ittB^5p9 - 2 2 7 7 3 5 
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-1) . fci:x.tfx^•^v?•?i^^<5^j^. ^^y^^j^. 

[0 14 4] (B-2) >^^l^:^^y^P jfcg-^ft: 

*%?qr-fi. //yhyn — I/— K^so.oi~iOg/i 

055-$?* L<ti0.05'-'7g / 1055-1* L < 0 . 

0 5-5 g/l05>(;);=^^l/ymyn :y>^^fi-g^ft:(B-2) 

10 [0 14 5] :y ^^a^^t^, f^pf 

mH^. 1 0 — 6 Ofia%if4 L< til 5 — 5 Ofiffl:% 
[0 14 6] ±m^^m^^^/^t LTti. ;^ 

20 4-:7'n t:Vv;?5>^i/y. 4- K-y^^iy/^y^^i-^ 

y, 4->^^ t3---:3r-y/L^;=^^ yy, 2-^^/w4— <y v^/v- 
^^yy^ 4- (y rn:=i/i^y"^/u) ;^^yy, i-t^'^/v^ 
y^yy. 2-tf^/i--^y ^ yy/^if;a^^tf 
^co9-b-c*>. ^^yy;0^$T* *fc*^S:-y^yi: 
LTti. p^':^v?ni>^^ ^ryy'yy. ^y^i/^y. 2,3- 
V? p< ^yi-^ ^ y ^3 J: tJ^ r ^> coffi-a^-ii: ^ tf b 
yy^yy^fct^y^^ v^::iiy^'Y 
yy'yy^(Z)M^'^:b-tJr;55$f-^ LV\ ^^cr(DJ:p{^y' 

^^/oiy . ^ yy^yy^fi-g-^fiL^^^/^^^tfeiy^yy' 
30 ^^y^m^mtLi^. v^rn^-t^r yy'yy^cD^y^^ 

[0 14 7] ^(^j: 9 ?s:^^yy^y^n -/^^s-g^^cB 
-2) i LTti. Mcti^m:^. >^^yy • yy'yyy'n 

^^^fi'&f^ (S I) :iSXXf^(DyK^.!^ (SEP) . 

yy • :;^'^iy^yy^r2 ^/^^fi-g^fls (sb) ^xxj^<d 
tK^M (seb) . :k^u>^ ' y':fu>' ' y^^u>-:/ 

40 v^y^^m-^i^ (S I S) :^XX/^(D7KW<M (SEP 

s ; ;}^y ;?^^yy • /jfy ^^yy/y^t2 t^yy • /if y 
^yyy^u -/^^fi-g^ft:) , ;=^f^yy • v^^y • ^ 
^yyy^a ^y^^fi-g^l*: (sbs) *5^i/-^(^7K?^4^ 
(SEBS ; 7Ky>^^yy • /-Ky :ii^yy/y^^yy • 
If y ;=^^yyy'a o,^^g^f$) /^i:^;^s^^f p,tv5o r 

5 ^>'Trt>. SIS, SEPS, SBS. SEBS 
[0 14 8] ^^yy^*fi'g^fr(B-l) t 

50 y^^u-^m^ri ^m'^i^(B-2) t^ii:M(Dm^xm 



(19) 
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mm%mm^mmt^mz.\^. (b-d ^(b-2) 

[0 14 91 ±IS<7)J: ^^^^^l/^-^^fi-g^ft^CB-l) ^ 

[0 15 0] (c) mm^mu 

[0 15 1] mm^mut lt. um^^ 

±\f:ty4 ^^ PMF (Processed Mineral Fi 

ber) . ^^^/g&;^y. ^u;=^^^>r h 

[0 15 2] ^^p^T'ti. :znh(D^hxi^'^/^y^mT 

[0 15 3] ^:^c*^P^T-fflv^^>n5^^5tJWW#^^^ 

>;/:/y -mmmmm. mmm.^m^. ^m^-^m 

(D) ^t^J 
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[0 15 5] 
[<b8l 



R 



R 



R ' 



o 

p - o- 



10 ' — — ^ n 

[0156] (^tp^ R 1 t^^^, ^ L < \XmM 

Wi\--\O(Dm\Lim^X^'0 ^ R2, R3(^7K^^>L 
<fij^m^l-l 0C0^^b*mST-fe'9. R2. R3f^ 
f^aT-fcoTtS^T-fcoTfc J:< . R2f^±, R 3 
dt^i^ctiR 2 ^ R 3^5|£-^LTSt^^JfeoTV>Tt> J: 
<. Mti. l~3ffi<^4fe«J[gT-T-fc»9. nfil'-3c?:>S 
»:T^fo^o ) 

20 ::ii^y 7^V-e^'^ (4,6-v^-t-y^'^/w:7:x^/i/) 

V =f''yj-^-2,r (4, 6--:/-t-:/ 

1:^^;^ (4, 6- v^-t-:>^'^/i^:7 :x r^/i-) :7 :7 ^ — 
h y f>jU-2, 2*-3i^y (4-i-:7°ntVW 

(4-;^^7W6-t-:/f^/^'r7zc^/l^) y^::^ 
y ^^A-2, 2'-p«^u>^-t"'';^ (4-^f^/w6- 

30 y.ya^—Y^, ^ j^~\fy. \2,2' -^^yfy^ (4-:3i 

^jv-^-t-y'^jvy y^y.y^--Y^ . ;^7/^v^ 
^A-t'y!. \2,2' -^^\fys- {4,e-iy-t-y^/i-y 
/V) y:ty^y^—V^ . -^^J^^^^v^f^^-tr;^ [2,2'-^:^ 

:^-/\.) y y.y rc.-- v\ , h y ^7i^-2, 2' -r^'^ y 
i^-yfy. {\,%--y-:^^;vy zs^:=~;v) y:^y.y:x.— V, ^ 
^ y ^7i^-2, 2' y ^V-t^';?!: (4, ^-^j-x.-y^^^^-jvy 

40 "^uiy-^fy^ (4, 6-v^-7^^/^:7rcc:^/i^) :7;^-;^:7:x — 
h y ^7A-2, 2*-t-;^^^/^p<^l/>^-e';^ (4,6- 

iy-t- y^/i^yzi^::^/i-) y^y^yz^—h, io)vi/^2>.~ 
\fy- {2,2' -':^=^u:y-\fy {\,^--J-t-y^^?vy 
;\^)y±yy :^—V) . -^^^^^i/^ h.'\fy [2,2'-;^^ 
\^iy-^^^y. (^^e-i^-t-y^'^juy :jl=i/u) yury^y^ — 
b] , /^^)^j^-\^^y 12,2' -;^=^u>^-\fy {4,e-z>-t- 
y^jiyy y^y^y:^—h] . ^ h V "^^-2,2' - 

?^^U'iy-}^^y^ {^-^'^zv-^-x-y^^^jvy zsl:=^;v) y^y 

50 e-t-y^/uy yityy^—v. ^hyr^^^ (4, 



(20) 



9-227735 
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4* - v^T^ 6' -v^-t-:/^/l— 2, 2' -e^':7 

;??.:7^— ;^/l^v'e7i^-t:";5^. [ (4, 4' -i^;^ ^/W6, 6' - 

v?-t-:r'^/w-2,2'-t^':7:^^/U') :7;^;^:7^— h] , 

^ ^-2, 2* y y=V- 1:*;^ (4-m-y^'^/W6-t-:/^ 

:7;^;^:7 3L— y ^^^^-2, 2* -m^ y -7=^-^^^;^ 
(4, 6-v^-t-y^^/i^:7^r:i/v) :7^;=<.:7:i.— ;^/i^v' 
T^i^-b"^;^ [2, 2'-^^y 7^V-b^';?<. (4, 6-i/-t-y^'^/v-:7 
^i^^/i^) :7;<f;^p^^— h] , -^:r-t>v'T>A-e';?«. [2,2*- 
^^yv'V-t*;^ (4,6-v^-t-^'^/w:7^::^yw) ^^^.y 
=^—V^ . /^y^A-t:'^;^ [2, 2'-::i^^y (4,6 

j^-V^Jy^ 12,2' -y^=^u>-}fy. (4, 6-v^-t-y^'^/^:7:n 
;\^) y y^y j:i/T/i^5: ^^^'^a- h y ^ [2, 

2*-aQ^y (4,6-i^-t-:/^/v:7^r:i/p) :7;^ 

^:7^-h] jb^J:i/mbco2fg:i^±c7:)^1^^^0iJ^i~ 
5ri:;55-e#§c i|#{--^hy ^A-2,2'-p^^i/>^-t'''v?^ 
(4,6-i/-t-:/^/w:7^r:^/i-) :7 ;^ :7 — Vt^^^ L 
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[0 15 7] 

[{1:9] 



O 

(R^-^^O P - O 



n 



[0 15 8] (^^i. R4ti*^^>L<f^j^^«6:l~l 

h y 57A-t:^^;^ (4-t-3^>/i-:7:n^/u) 

/u) y^s-yy^—V. ^v^)yd>.-\fy {\-=^^;vy,z, 
y:^yy:^—v. ^ y i>A-t^';^ (4-1-^^^^ 

)Vy y ^^y^ -j- V ^ 2>,-}f y (4-t- 

ir^=f'?\^y y^yy^xL^y^ ii^)^h.-'dy (4 
-t->^'^/i^:7:xr^/u) y:^yy :x--'V, J^-\fy 

-}^y (4-t-:/^/i-^:7^^/v) :7;^-^:7:x— y^^7 
A-t^-;^ (^-t-y^^/iyy^r.cr^/iy) y^yy=^—h. Tj\^ 
u-yfy {^-t-y^^/uy :r,=:/u) y:tyy=^—h 

5o m^^hV ^J^-^'y U't-y^^/Uy:^::^/U) y i>r 
[0 15 9] 

[^ki 0] 



R 



Vo H 



OH 

[0 16 0] (^4^. ^b\^ii^m^\^<\^mmm.i-r 

^{^mat,. 1,3, 2,4-v=-<>^v^y7=Vy/l/l:''h— 1, 

10 3-< y -r >^-2, 4-p- ^/i--^ V V? y 7=v y /v- h " 
/i^. 1, 3-<>'v^ y 7=v~2, 4-p-ai^yU'^>-t^ y y /V 
t^' 1 — /V, 1, 3-p-p< ^yw^y-i/ y ^V-2, 4-^yi/ y 7^^ 
yy/wt'^ /V. 1,3-p-^^/^^yv^y •7='>^-2, 4-^y 
i^y y^Vy/we" yu, l,3-p-;^^/i^^yv^y^'y-2,4 

-p-zn^/ix^vv^y T^'y y/i^t" yi^, 1, s-p-oi^/i^^ 

yi/ y y'V-2, 4-p-^ ^/W'-^iy i/y y=Vy/utf 
1,3, 2, 4-v? (p-7« ^/l^-<y^^y -xV) y/Vt:^>— /V, 1, 

3, 2,4-v^ (p-^^/w^y-y y ^V) y/^'t:' /i^, 1,3, 

2, 4-iy (p-n-y"n t:Vl--<y-yy f^V) y/l-tfh— /l^, 1, 

20 3, 2,4-v^ (p-i-y'n fcvw^yv^y -T^V) yyi^t^'h— /V, 
1, 3, 2, 4— y (p-n-:>^'^/L---<y-y y ^v) y/i^t-^ /v, 
1, 3, 2, 4-y (p-s-:^'^/i^^y V? y 7='y) yywt' /i^. 
1, 3. 2, 4-v^ (p-t-y'^/u^y-y y x'y) yjv}f v — /t-. 
1,3, 2,4— y (2',4'-v^7f^yi^^^^v^y -r'y) y/i-t^b — 
/K 1,3, 2,4- (p-^ h^v^yv^y T^V) y/vt^ h — 

M /K 1,3,2,4-y (p-::c hdr-y-<yv?y y=V) y/l-tfh — 

/i^, 1,3— <y^/y T=v-2-4-p-^ n/i--<yv?y v'Vy/i^ 
If h— /i-^ 1, 3-p-^ n/p^y-y y 7^v-2, 4-^y^/ y 

yy/vt"' /V, 1,3-p-^ n/P-^V-v^y y=V-2, 4-p-;^ 
30 ^/v^y-y y y='y y/wt" /i^, 1, 3-p-^ r3/v^:xiy y 
y=V-2, 4-p-^^/w^yi:/y ^Vy/ve" ^— /v, 1, 3-p- 
p( ^;u^i^-J y ■7^'y-2, 4-p-^ a/V'^>'i/y T^vy/i-t:' 
/l-, 1, 3-p-^^/l^^yv^ y •^V-2, 4-p-^ n/W^>^ 
v^y y'Vy/Vt:^' /1^*5J:TJ1,3, 2, 4— y (p-^ uyW-<>- 

v^yr'y) y/vt---- /i-^b^j:t/r;h.e>(^2f[iiJ^_bo^ii-^ 
4^^M^T-^. m^U 3, 2, 4-^^-<y>^ y y=Vy/i-e^ 
/w, 1,3, 2,4- (p-T^^/i^-^y-yy f='y) y/vt^' h — 
/i^, 1,3, 2, 4-i/ (p-^^/v-^y-y y T'y) y/wt^'h — 
1,3-p-^ n^/w^vv^y xy-2, 4-p-;?<^/i-'^y-y y 

40 y=Vy/Vt:^>— 1,3, 2,4-i/ (p-^ Vv? y 

y) y/ut^>— /i-:JoJ:t>^-^tt^)(^>2ffiJ[^Ji(7>rE'g^fe 

[0161] ^(DiiLcommt LTti. 5^#^;?7/V7K'y^ 
^^gTO:K;^/i-4^'y^(7)^JR^^^[|^T*#. M^i^ma^. 
^SS^T/i- 5: ^ i^:^. p-t-y'^/^^s#^T/i- 5: ^ 

-^hy^^ju, t:°n-y;^7W4<y®^^ h y ^7A/^ ^^^tf 

[0 16 2] TKy y°a i::°yy^Mflim^4^ 
50 :^mm\^^^^^v ^''^>'mmmmf^m'^. ±ie(dj: 
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^Tfe (A) :/a t:'u:x^a'a'f*:^, 4 0'-9 0aS%. 
if* L<^i30 — 80 Mfl:%. ^ ^ b < 3 0 — 7 
0 Kffl:%. #{-if * b<ti 30 — 65 fiS%<7)»T% 
(B) ^^i^vm*S'&fls:(Brl) j:l>V*/- i-^ 
ty^^S-^ft:^. 10~35aa%. if*b< 
1 3 3 5 fiS%. ^ e> {^»* L<f^l 5~30 lis 
%. i|$Wf*L< ti2 0-3 0SS%(7>fiT% (C) m 
^5fe«W^0'-3 0fiS%. if*L<[^0-'2 5fift% 
C»fiT% (D) l^^J^O-l oma%. ^tf*L<t^O- 
5fifl:%. J: t9*f*L< ti0-3SS%. ?#t:i$f*U< lO 

0 - 1 sa%<^ST*^w L-r V 

[0 16 3] ±t^(DXo^J:^fi^^^^^hmf^^tl^^mM 

[0 16 4] ^mm{:^w>^y^vy'^^''\^>'?^mRmK^m 20 

[0 16 5] r^tx.mtL(Dmmmt i^xit. m-^mi^m 
m * \tmmit\tmm ^m^^^^t^^^x%. w 

-h. ABS. 7Ky;=^^u>^, .-Ky:^fh:t:^::^/K :^^y:7 

[0166] f{!L(^):3^^>^ V-^—t l.X\t. HulS (B) 

v^^i ^^^^tf ^ - ^ ^O^T^ 

[0 16 7] ^fcmmmt brti. i^^ij. ^fLKih^y. 

^j. mmm±m. mmm. mm. m^. ^m^j. mmm 
mmL ^^mm. ^mm±m. mmm. 

[0 16 8] *^P^{c:^^7Ky TT^n t^u-^-^lt^ill^ife 

^'^-f^Exmmmm-^^h\^^-^x'i%hf\^^o 50 



it#^^9 - 2 2 7 7 3 5 

40 

[0 16 9] z.fx.hcoo^x'h. ^mn^m. 

[0 17 0] *^P.^r-fi. JtlEcoJ: 5{-^y t'^u-^/ 

■So 

[0 17 1] rtbbc^^^-^'Cfc. Itttifig?l^p^p(-^?i^i-^ 

r .t/iisif* Lv\ /Ky :7"ne°i^v^<tflga^fec^WW^ 

ii^2 0 0-2 5 0°CC0lSj5g?^*"C\ *fc#ibH 
6ltWfi^?i^p"pCD?f^t^i-t> J:^/5i5ii^8 00-1400 kg 

[0 17 2] ^mm\:im^^v-^^\^''\^>mmmmm^ 
ti. mm)i^r^m(Dmmmj: t'(Of^mm^mtix\^^^o 4$ 

:itr^x%^o 

[0 17 3] rc;5J: 5^e*^?^t-^^^y:7^t2 t^i^v^ 
[0 17 4] ±m<Do'hXh. P^fJft. !fMtt*5J:l>Wr 

^\ :=i:^r"rm(^m^mutL.xtt}-m{:im\^^^^tr^x 

[0175] 

f^m^m^i^mf^mm^mrix^^ . yn--^^^ 
(D g ^Lfz.fix^^mmm'^^u^'mm.'t^ r t r^x% 

[0 17 6] 

^mmit^tibmrnmi^m'^^ri^ h<Dx\t:^^\^\ 

[0 17 7] /^*5TIS^ffi«i-:^^/^r. ^mi^lt]^T(D 



(22) 



^m^9~2 2 7 7 3 5 
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(1) ^^/Uhyxi' — U—h (MFR) :ASTM CI 
23S{cmm\^X. 2 3 0°C, 2. 1 6kg?^a^{*TT 

(2) fttf#ti^ (FM) ASTM C 7 9 0{Z.mM 

1 mm, ffitf jfift 2 Omm/^CO^ftrr-aiJ^L/ho 

(3) rYy'^/ hSr^^SS ( I Z) ASTM D2 5 

[0 17 8] (4) ^ 

Mmfi^M^nti^m (^7^3 OcmX 3^1 2cmxm^ 2 
mm) cO^ia (:7r2--^^^) CO^ g J: «9 ¥lj 

A- • ■ :7 n — ^ -^-^ i ^:£o 
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* [0 17 9] 

immmi--2] mii^Tj^-rx^t^f^z^^ (a) . 

^^U^^^fi^ff (B) . (C) tl.X(D 

^/i^^ ^m2{:i7jkirx^:^j:&xm^^x. 2 0 o°cxmm 

[0 18 0] #^>tb^c/Ky :7^nb:''u^m<^flgffl^^^^. 

mmum2 oo°c^ mmm i o o okg/cm\ ±mum 

[0181] 

[it^^d 1 ] mmm i ic*5i>r . ^ i i^^-r^ 5 /^^i^e 
[^1] 



1 





MFR 


(1) 6 4'C5^AV5FiftSlto 


(2) 6 4'C7^*>pBS^ 














(96) 




(0/1 04» 


CSS96) 




(96) 


(96) 


mm 






25 0 




0. 9 


9 9. 4 


0. 2 8 








(A-2) >n=e;t!'jratU':/ 


1 30 




1.0 1 


9 9. 4 


0. 2 8 








(A-3) mtV/in^if 


5 0 


8 9. 9 


1. 1 


9 9. 1 


0. 3 0 


1 0. 1 


5. 8 


2 0 


(M) ?dtV>1ta^^ 


4 5 


8 6. 9 


1. 1 


9 9. 1 


0. 2 9 


1 3. 1 


6. 0 


2 5 


(A-5) :;bi:>y^,» »^ 


5 8 


9 0. 1 


1.14 


9 9. 1 


0. 2 9 


9. 9 


4. 0 


4 0 



J 



* 



(23) 
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(MM%) 




fttfeM 2 






(A-1) 7K^*u:/aeL/> 


2 


19 




u 

> 
K 


(A-2) *^/-SU-/nfcrL/> 


6 
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